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PURPOSE: To provide the focal length variable liquid crystal lens which does not require 
polarizing plates and is simple in construction. 

CONSTITUTION: A liquid crystal 8 having positive dielectric anisotropy is sealed between 
a pair of transparent substrates 1 and 4 to form a liquid crystal cell. The liquid crystal 
8 turns to a cholesteric phase having the spiral structure of planar molecular arrange- 
ment at the time of non- impression of an electric field and turns to a nematic phase 
of homeotropin molecular arrangement when the liquid crystal is impressed with 
the electric field. The liquid crystal cell is a PC type liquid crystal cell. The liquid 
crystal molecules are twisted and arranged by 360° in the major axis direction thereof 
and the polarization components in all the directions of incident light with the liquid 
crystal molecules arranged in such a manner turn to extraordinary rays at the time 
of the non-impression of the electric field. The liquid crystal molecules gradually 
change the major axis direction thereof in the electric field direction when the liquid 
crystal is impressed with the electric field and, therefore, the apparent refractive 
index of the liquid crystal 8 changes continuously from the value to extraordinary 
light to the value to ordinary light for the polarization components of all the directions. 
The effect of varying the focal length is thus attained. 
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PURPOSE: To provide the liquid crystal display element of a high-grade display 
which is improved in the visual angle characteristic of the liquid crystal display 
element and has excellent visibility. 

CONSTITUTION: This liquid crystal display element is disposed with a liquid 
crystal cell 3 for driving which has the arrangement twisted by the spiral axis 
nearly parallel with the normal of the substrates between two sheets of the 
substrates and is impressed with a driving voltage and a liquid crystal layer 
2 for compensation having the arrangement twisted by the spiral axis nearly 
parallel with the normal of the substrates of the liquid crystal cell 3 for driving 
between two sheets of polarizing plates 1 and 4. Two sheets of the polarizing 
plates 1, 4 are so disposed that a dark state is obtd. at the time of non- 
impression of a volta'ge. The twist angle of the liquid crystal layer 2 for compen- 
sation is £360°. In addition, the this liquid crystal layer has the arrangement 
twisted reverse from the twist direction of the liquid crystal layer 3 for driving. 
The major axes of the liquid crystal molecules in the extreme proximity to 
each other of the liquid crystal cell 3 for driving and the liquid crystal layer 
2 for compensation are nearly parallel with each other. 
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PURPOSE: To obtain a satisfactory image being faithful to a signal at a wide- 
visual field angle by making a voltage applied to a deflecting plate constant, 
and time-dividing the voltage. 

CONSTITUTION: In the case it is desired to obtain brightness of o0% in a certain 
specific picture element, the time for applying a voltage between polarizing 
plates 1, 2 is time-divided and turn-on and turn-off are repeated. Also, a turn-on 
time and a turn off time are equalized, and the switching frequency of the 
turn-on and turn-off is quickened enough. In this case, by an integral effect 
of human eyes, it seems that light of 50% transmits through a liquid crystal 
device. An applied voltage in this case is a prescribed voltage required for 
allowing a liquid crystal 3 to rise completely. Accordingly, the liquid crystal 
3 is in one of a c>rr.( 'etely lying state or a completely rising state, therefore, 
there is no influence of a visual field angle and black float and black r<->!!ap;-e 
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